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Wide-spread range (Tropics to Arctic)
Omnivorous/generalist

Synanthropic

Resident and nonresident

Social and confident

Intelligent
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Breeding Bird Survey Data

- Survey Counts
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Breeding Bird Survey Data

- Survey Counts
- Utilization Distribution
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Breeding Bird Survey Data

- Survey Counts
- Utilization Distribution

Years 1991 — 1995
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Breeding Bird Survey Data

- Survey Counts
- Utilization Distribution
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Breeding Bird Survey Data

- Survey Counts
- Utilization Distribution
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Breeding Bird Survey Data

- Survey Counts
- Utilization Distribution

Years 2016 — 2018

Raven Count
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Basemap credits: USGS-TNM

Basemap credits: USGS-TNM
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Modeling raven density
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Raven Density (km?)
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g Biological Conservation

& &EL— Volume 243, March 2020, 108409

ELSEVIER

Broad-scale impacts of an invasive native predator
on a sensitive native prey species within the
shifting avian community of the North American
Great Basin

Peter S. Coates > & &, Shawn T. O'Neil 2, Brianne E. Brussee ?, Mark A. Ricca ?, Pat ). Jackson ®, Jonathan B. Dinkins
¢ Kristy B. Howe 9, Ann M. Moser ¢, Lee |. Foster f, David J. Delehanty &

Modeled density of ravens in relation
to environmental covariates

e ~15,000 raven surveys at nearly
50 study sites
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Biological Conservation
Volume 243, March 2020, 108409

ELSEVIER

Broad-scale impacts of an invasive native predator
on a sensitive native prey species within the
shifting avian community of the North American
Great Basin

Peter S. Coates * & &, Shawn T. O'Neil %, Brianne E. Brussee %, Mark A. Ricca ?, Pat ). Jackson ®, Jonathan B. Dinkins
¢ Kristy B. Howe 9, Ann M. Moser ¢, Lee |. Foster f, David J. Delehanty &

Average raven density
0.54 ravens km?2 (95% Cl = 0.42-0.70)

Total abundance Great Basin
403,346 (95% Cl = 310,783-522,803)

Raven Density
Ravens km?
B 0.13-021
I 021 -0.29
[ 029037
[[]o37-045
[Joa4s-053
[ Jos3-061
[[Jos1-069
[ 069-077
B o77-085
I os5-1.04

Total abundance sagebrush
165,186 (136,874-201,581)
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Anthropogenic subsidies and Occupancy =USGS

Probability of raven occurrence

[ site boundary
Model prediction
I 0.00 -0.33
N 0.34 -047
B 0.48 -0.57
I 058 - 0.64
[Joe5-0.70
[Jo71-076
[o0.77-082
I 0.83-0.88
B 089 -0.95
I 0.96 - 1.00

. BRMSH
RESEARCH ARTICLE Journal of Applied Ecology [ Eeex

Broad-scale occurrence of a subsidized avian predator:
Reducing impacts of ravens on sage-grouse and other sensitive

prey

Shawn T. O'Neil* | PeterS. Coates® | Brianne E. Brussee! | PatJ.Jackson? |
Kristy B. Howe® | Ann M. Moser® | Lee J. Foster’ | David J. Delehanty®

'U.S. Geological Survey, Western Ecological Research Center, Dixon, California; “Nevada Department of Wildlife, Reno, Nevada; *Nevada Natural Heritage

Program, Carson City, Nevada; “Idaho Department of Fish and Game, Boise, Idaho; *Oregon Department of Fish and Wildlife, Hines, Oregon and “Department
of Biological Sciences, Idaho State University, Pocatello, Idaho
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Lzmr_lscape characteristics and livestock presence influence
common ravens: relevance to greater sage-grouse conservation

Peter 5. Coares, '+ Brianne E. Brusseg,! Kristy B. Howe, 12
Kir Benjasmin Gustarson,! Micuaer L.Casazza,! ano Davip I. DeLEHANTYS
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Nesting ravens select powerlines
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THE CONDOR I
Ornithological Applications www.cooper.org
Volume 116, 2014, pp. 341-356
DO 10, 650/ CONDOR-13-126.1
RESEARCH ARTICLE

Landscape alterations influence differential habitat use of nesting buteos
and ravens within sagebrush ecosystem: Implications for transmission
line development

Peter S. Coates,'* Kristy B. Howe,"** Michael L. Casazza,' and David J. Delehanty®
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Ravens as effective sage-grouse egg predator =USGS

Journal of Wildlife Management 74(2):240-248; 2010; DOI: 10.2193/2009-047

Management and Conservation Article

Nest Predation of Greater Sage-Grouse
in Relation to Microhabitat Factors
and Predators

PETER S. COATES,' Department of Biological Sciences, Idaho State University, Pocatello, ID 83209-8007, USA
DAVID ). DELEHANTY, Department of Biological Sciences, Idako State University, Pocatello, ID 83209-8007, USA
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Coates and Delehanty (2010). Journal of Wildlife Management 74:240—-248.



Ecological threshold of 0.4 ravens km™ &USGS

L Biological Conservation
Py B An increase Of Volume 243, March 2020, 108409
1 raven km
reduces nest Broad-scale impacts of an invasive native predator

- survival by on a sensitive native prey species within the
m o | . A ; : ;
2 o ~57.2% shifting avian community of the North American
% Great Basin
n -
"; - -y Peter S. Coates > & =, Shawn T. O'Neil 2, Brianne E. Brussee *, Mark A. Ricca ?, Pat J. Jackson °, Jonathan B. Dinkins
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Shrub cover influences predation by ravens =USGS

Journal of Wildlife Management 74(2):240-248; 2010; DOI: 10.2193/2009-047

Management and Conservation Article

Nest Predation of Greater Sage-Grouse
in Relation to Microhabitat Factors
and Predators

95% CI
Resp. Covariate Estimate lower upper
Raven raven 0.23 0.11 0.41*
shrub cover -0.08 -0.15 -0.02*
grass 0.17 -0.63 041
forb 0.16 -0.40 0.70 : g
understory 0.02 -0.04 0.08 1% decreasein shrub cover increased
shrubheight 0.00 -0.06 0.06 the odds of raven predation by 7.5%.
Badger understory 0.10  0.03  0.12* Raven occurrence increased with
forb 070 013  1.43* greater length of edge formed where big
gﬁasf, g'gg 'g'gi g'gg sagebrush and non-native vegetation
shrup cover . =U. . .
shrubheight 0.01  -0.01 0.42 el e il iaseat):




Ravens km
B o.13-021
B 021-029
[ 0.29-0.37
[ o037-04s5
[ Jo4s-0s3
[ Jos3-061
[[Jos1-069
[ 069-0.77
Bl o77-085
B o0s5-1.04

DRAFT

- Predicted raven impacts
Ravens km?
[Jo13-038
[[Jo39-040

[ 050-061

[ 062-074

B o75-1.03

D State Boundary

Coates, O’Neil, Brussee et al. 2020. Biological Conservation

GSG Breeding Concentration Areas




Impacts of ravens on lekking males <USGS

Approximated probability of occurrence

Distance (km) to lek

Coates et al. 2016

—TT

Photo: Tatiana Gettelman

Raven attacks
M*‘?“”MMW» = \m\ ‘Eﬁ?* Gunnison sage-

"'“-'.'"';/ ['.,‘ frforats grouse (CO) y Photo: BLM
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Solution

Science-based tiered framework







Science-based tiered framework

1. Identify priority areas (desktop analysis)
2. Estimate site-level raven densities

3. Compare estimate to ecological threshold
4. Provide management options

5. (Re)assess management action(s)



Step 1. Desktop analysis a USGS

science for a changing world

Ravens km?
[ ]<o040
[ o040-065
I > o065

[ state Boundary
[ 1 GSG Breeding Concentration Areas
Il Predicted raven impacts o 50 100 200

* Raven probability of
occurrence/density

* Raven probability of occurrence
& GRSG breeding habitat

Coates et al. 2020. Biological Conservation 243. 10.1016/j.biocon.2020.108409



Distance sampling

OXFORD

Introduction to

Distance Sampling

Estimating abundance of biological populations

S.T. Buckland, D. R. Anderson, K. P. Burnham
J. L. Laake, D. L. Borchers and L. Thomas

Step 2. Estimate site-level raven density

log(Raven Density)

ZUSGS

science for a changing world

Rapid assessment function

A R’=086 4 B
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= s
g o | e -
e A 7
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© Yoo &
x 9 g
Q |/
T T T T ° 5 T T T
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log(No. of Ravens / No. of Surveys) No. of Ravens / No. of Surveys

Brussee et al. 2021. A rapid assessment function to estimate common raven population
densities: implications for targeted management. Human-Wildlife Interactions. 15(3)



ZUSGS

Step 3. Compare density estimate to threshold
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Biological Conservation
Volume 243, March 2020, 108409

& |
ELSEVIER

Broad-scale impacts of an invasive native predator
on a sensitive native prey species within the
shifting avian community of the North American

Great Basin

Peter S. Coates * & &, Shawn T. O'Neil 2, Brianne E. Brussee %, Mark A. Ricca ?, Pat ). Jackson , Jonathan B. Dinkins

€, Kristy B. Howe d Ann M. Moser ¢, Lee J. Foster |, David J. Delehanty &

Cumulative 38-day nest survival
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Step 4. Identify management options a USGS

science for a changing world

The 3 Tiers

Tier Trigger Management Options
: Density estimate — exceeds threshold T .
Tier 3 95% Cl — exceeds threshold Action |
|
S |
. Density estimate — exceeds threshold | Reduce Access to s
Tier 2 95% Cl — overlaps threshold : Anthropogenic Subsidies
5 Density estimate — below threshold . y
Tier 1 959% Clboverlaps thieshold + Habitat Improvement Actions

No Action Density estimate - below threshold
95% Cl — below threshold

Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 4. Identify management options a USGS
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Density estimate — below threshold

Tier 1
95% ClI — overlaps threshold

Raven Density Index and Corresponding Management Tier

0
<+
No Action T
Tier 1
Tier 2
e 8 _ Tier 3
| --- Threshold ®
= 4
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c
o w ]
>
g
2 4
[
c o ]
S B -
c 4
= 4
w
34 D e D ____I__ N
o
BH DE LV MC MN NRE OW PM SRE S8V TS Wi WM

Study site

Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 4. Identify management options a USGS

science for a changing world

Density estimate — above threshold

Tier 2
95% ClI — overlaps threshold

Raven Density Index and Corresponding Management Tier

0
<+
No Action T
Tier 1
Tier 2
NAg _ Tier 3
) --- Threshold
g ? ¢
@ -
[CR
>
g
2 4
2o |
S~ - -
5 T ?
> 4
So | 111
I - T ___%___ ____________________ L.
. e * .
S -

BH DE LV MC MN NRE OW PM SRE SV TS W WM
Study site

Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 4. Identify management options a USGS

science for a changing world

Density estimate — above threshold

Tier 3
95% Cl — exceeds threshold

Raven Density Index and Corresponding Management Tier

,—————\

w0
N g No Action { T \
Tier 1
2 Tier 2 I
< 8 _ Tier 3 I *
I --- Threshold
£ ¢ |
: ' |
o |
g [
g |
2> 4
2o | ' [
z- | -
= |
T \ 4 Y
MK . " + 3
o

BH DE LV MC MN NRE OW PM SRE SV TS W WM
Study site

Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press.
SMaRT: a science-based tiered framework for common raven management, Human-Wildlife Interactions.



Step 4.5 Prioritizing the Priorities

Used raven density estimate to score:
e >0.40=1
e >0.40 + std. deviation = 0.5
e <0.40 + std. deviation =0
e Alignment with Sage-grouse Concentration Area
* True=1
e False=0
e Tier Ranking
e 3=1
*» 2=05
* 1T=0
* Nest Site Source or Sink
e High=1
* Moderate =0.5
* Low=0
e Total Score
e 4-5=HIGH
« 3 =MODERATE
e <3=L0OW
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1.0

0.5

0.0

1.60 (1.29 - 1.82)

66% decrease

0.55 (0.40-0.67)

NDOW/APHIS
(TREATMENT)

DRAFT

31% decrease

0.67 (045 - 0. 76\

042 (0.30-0.54)

N, = 423

USGS
(CONTROL)



. o o -w
From science-based framework to a decision support tool a USGS

Desktop Analysis
Use mapping tools to identify areas of concern

o Field Assessment
Employ rapid field protocols to obtain in-field

estimate of raven densities in areas of concern

B\ Compare Density to
Ecological Threshold

: Compare in-field density estimate to an established
i ecological threshold for species of concern Subsidy reductions

P Prescribe Management Action
Using 3-tiered Process

Identify management action(s) based on interaction of
density estimate and ecological threshold from step 3

Habitat improvements

Increasing raven densities [Sellelelle=IRigI(Elplello}

Post Management Monitoring
Monitor results using new density estimates.
Compare new estimates to ecological threshold and
adjust management action(s)

Dettenmaier SJ, PS Coates, CL Roth, SC Webster, ST O’Neil, JC Tull, and PJ Jackson. In press. SMaRT: a science-based tiered framework for
common raven management, Human-Wildlife Interactions.



SMaRT QR

Code

https://www.usgs.gov/software/science-based-management-ravens-tool-smart



What’s next?

1. Increase capacity to reach new permit limit
a) Bandwidth

b) Funding

2. Increase raven biology understanding
a) Tier2
b) Tier3

3. Collaborate with Biodiversity

Greater Sage-grouse Recruitment by Decade

4. Establish Common raven working group

5. Raise awareness 180
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